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（1） 用 TiCl4 水解法合成纳米 TiO2，用 XRD、TEM 对其组成、结构进
行表征，所制备的纳米 TiO2 为锐钛矿型，粒径大小为 13.6 nm。 
（2） 选用十六酸或十二酸为改性剂对纳米 TiO2进行改性，使 TiO2表面
变为亲油疏水性，并通过实验研究纳米 TiO2 有机改性的影响因素，
用 TEM，IR，Zeta (ζ)电位等多种手段对改性效果进行表征，结
果表明，两者的最佳改性温度为 100 ℃，最佳改性时间为 1.5 h，
十六酸的改性效果较十二酸的改性效果更佳；亲油改性成功后的纳
米 TiO2 对 PE 膜进行处理，并测试处理后的 PE 膜对大肠杆菌的杀
菌能力，结果表明，处理后的 PE 膜均对大肠杆菌表现出良好的杀
菌效果。 



















磺酸钠复合改性剂改性后的纳米 TiO2粉体、纳米 TiO2 粉体、经铝
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Abstract 
 
The synthesis and application of nano-scale TiO2 attract the interest of 
researcher in material field. And the nano- scale TiO2 can be used widely in 
many fields such as photocatalyst，sterilization，environment et al. Because 
ultrafine TiO2 is strong polarity material, the nano-scale TiO2 cann’t be 
dispersed in non-polarity solvent well and tend to agglomerate in the polarity 
solvent. In order to improve the dispersity in the polarity or non-polarity 
solvent, surface treatment of ultrafine tiania is necessarily so that it can widen 
its application fields of titania. 
   On the basis of published results, the nano-scale TiO2 is synthesized. The 
cause of dispersion, agglomeration of ultrafine titania is discussed, and, the 
mechanism, methods, and conditions of treatment are also described. The 
modified nano-scale TiO2 is characterized by scanning electron 
micrographs(SEM), transmission electron micrographs(TEM), X-ray 
Diffractometry(XRD) etc. And the application of the modified nano-scale TiO2 
is discussed. The main results and progress of this work are outlined as 
following: 
(1) Nano-scale TiO2 is synthesized by tetrachloride titanium hydrolyzed 
method and characterized by XRD and TEM. The results show that the 
nano-scale TiO2 is anatase and the diameter is about 13.6 nm. 
(2) The organic modification of nano-scale TiO2 and the effect factors are 
studied by using dodecanoic acid or hexadecanoic acid as modifier. The 
structure and morphology are characterized by TEM, Infrared Spectra (IR), 















temperature are determined. The results show that the optimal modification 
time is 1.5 h and the optimal temperature is 100 . The surfaces of TiO℃ 2 
particles are modified to be hydrophobic. The modification effect of 
hexadecanoic acid, however, is better than that of dodecanoic acid. And the 
PE film is treated by modified nano-scale TiO2. The results show that 
E.coli cells can be killed effectively by the modified PE films under UV 
irradiation. 
(3) The hydrophilic modification of nano-scale TiO2 is studied by using 
sodium silicate, sodium aluminate etc. The hydrophilic modified 
nano-scale TiO2 is characterized by TEM, IR, EDS et al. The results show 
that the hydrophilic modified nano-scale TiO2 can be dispersed in polarity 
solvent well and can kill the E.coli cells effectively. And the different 
effectivities of killing the E.coli cells are observed. 
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第一章 绪论 
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微观粒子具有贯穿势垒能的效应称为隧道效应。纳米粒子总的磁化强
度和量子相干器件中的磁通量等也具有隧道效应，称之为宏观量子隧道效
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图 1.1 纳米结构的研究和应用领域 
Fig 1.1 Research and application field of nanostructured material 
纳米粉体的分散和表面改性被广泛应用在众多领域中，归纳如下。 
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